Carotenoids as cellular antioxidants.
Consumption of carotenoids is associated with an enhanced immune response and protection against neoplasia and atherosclerosis. Because these effects have been achieved using carotenoids with no pro-vitamin A activity, they are assumed to be due to the antioxidant properties of carotenoids. Carotenoids protect against photosensitized oxidation by quenching singlet oxygen. In addition, beta-carotene reacts chemically with peroxyl radicals to produce epoxide and apocarotenal products. To investigate the potential significance of these reactions to biological systems, we have used soybean lipoxygenase to generate peroxyl radical enzymatically. beta-Carotene inhibits the oxidation of linoleic acid by soybean lipoxygenase as well as the formation of the hydroperoxide product. In addition, the absorption of beta-carotene is diminished (bleached) by soybean lipoxygenase. The potential significance of these antioxidant reactions of carotenoids to biological function is discussed.